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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shih et al. (U.S. Patent No. 6,831,640). 

With reference to claims 1, 6, 7, 11, 16, and 17, Shih et al. teaches a system of 
interactive evaluation of a geometric model (see abstract) comprising: a computer 
system including a memory (see column 7, lines 62-67), a processor (see column 7, 
lines 18-24), a user input device (10) (see column 38, line 60-column 39, line 12), and a 
display device (14); a computer generated geometric model stored in the memory of the 
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computer system (see column 7, lines 50-56); and a haptic interface (12) operatively in 
communication with the computer system (see column 7, lines 25-39), wherein said 
haptic interface includes a haptic device (10, 33) for transmitting information between a 
user and the geometric model, and wherein a haptic device position and orientation are 
acquired with respect to a surface of said geometric model (see column 8, lines 51-64), 
a closest point position and orientation on the surface of said geometric model at the 
closest point position and orientation is extracted (see column 37, lines 1-19), and a 
stick-to-surface force and a property feedback force are determined and applied to the 
haptic device to constrain a motion of the haptic device to stick to a virtual surface 
representing the surface of the geometric model, thereby constraining a hand of a user 
to always be on the surface to enable the user to explore and feel the geometric model 
(see column 37, lines 32-43). With further reference to claims 4 and 15, Shih et al. 
teaches a method of interactive evaluation of a geometric model (see abstract), said 
method comprising the steps of: acquiring a haptic device position and orientation with 
respect to a surface of the geometric model (see column 8, lines 51-64), wherein the 
haptic device is operatively connected to a haptic interface (see column 7, lines 9-12), 
and the geometric model is selected from a database stored in a memory of a computer 
system (see column 9, lines 54-63); determining a closest point position and orientation 
on the surface of the geometric model to the haptic device position (see column 12, 
lines 17-34); extracting a surface property at the closest point position and orientation 
(see column 37, lines 1-19); mapping the surface property of the closest point position 
and orientation into a vector (101) (see column 13, lines 48-14, line 19); determining a 
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stick-to-surface force and property feedback force using the surface property of the 
geometric model at the closet point position and orientation; and adding the stick-to- 
surface force and a property feedback force together to form an applied force (see 
column 37, lines 1-43), and applying the stick-to-surface force and property feedback 
force to the haptic device to constrain a motion of the haptic device to stick to a virtual 
surface representing the surface of the geometric model, thereby constraining a hand of 
a user to always be on the surface to enable the user to explore and feel the geometric 
model (see column 37, lines 32-43). 

While teaching all that is required as explained above, Shih et al. also teaches 
the usage of a haptic rendering process (16) that translates the location of the haptic 
interface device (10) in real space into a corresponding location in the haptic virtual 
environment, which is the haptic interface location (98) (see Figure 3; column 11, lines 
7-1 1 ), there fails to specifically teachings of mapping the haptic device position and 
orientation into a geometric model coordinate reference system; or mapping the surface 
property of the closes point position and orientation into the haptic device coordinate 
reference system. 

However, the examiner takes Official Notice that allowing the translation of the 
location of the haptic interface device in real space into a corresponding location in the 
haptic virtual environment, as taught by Shih et al. (see column 10, lines 45-column 11, 
line 25), to represent the claimed model coordinate reference system as claimed in 
order to determine the position of the interface device in real space in order to control 
the virtual space interface device is well known in the art. Therefore it would have been 
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obvious to one having ordinary skill in the art to allow for the usage of a coordinate 
reference system suggested Shih et al. in order to determine the position of the 
interface device. With reference to claims 6 and 16, Shih et al. teaches the step of 
configuring the geometric model as a parametric surface (see column 10, lines 1-23), 
wherein a point (S) representing the model has a set of coordinates within a 
predetermined coordinate system, as explained above (see column 10, lines 45-column 
1 1 , line 25). With reference to claims 7 and 17, Shih et al. teaches including the step 
of orienting a haptic device position within a haptic device coordinate system (see 
column 1 0, lines 45-column 1 1 , line 25). With reference to claim 1 1 , Shih et al. teaches 
the step of mapping the surface property of the closest point position and orientation 
into the haptic device coordinate reference system, as explained above (see column 12, 
lines 17-34). 

Therefore it is obvious to one having ordinary skill in the art at the time of the 
invention to allow the usage of a coordinate reference system as suggested by Shih et 
al. in order to allow the translation of the location of the haptic interface device in real 
space into a corresponding location in the haptic virtual environment thereby providing 
more accurate position detection of the haptic interface device. 

With reference to claims 2, 13, 14, and 20, Shih et al. teaches the usage of a 
virtual reality display mechanism (14) operatively in communication with the computer 
system and the haptic interface so the user can see the geometric model in a virtual 
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environment; and the computer system, haptic interface, and virtual reality display 
mechanism are in communication with each other (see Figure 1 ; column 7, lines 1-8). 

With reference to claim 3, Shih et al. teaches that the haptic interface tactilely 
conveys a surface property of the geometric model to a user through the haptic device 
and the haptic device is constrained to the surface of the geometric model (see column 
37, lines 1-43). 

With reference to claim 5, Shih et al. teaches the step of selecting a geometric 
model from a database in the memory of the computer system (see column 9, lines 54- 
63) prior to the step of acquiring the haptic device position and orientation (see Figure 
3); wherein the geometric model is a computer-aided design model (see column 10, 
lines 1-23). 

With reference to claims 8 and 18, Shih et al. teaches that the step of extracting 
a surface property includes the step of determining a surface normal at the closest point 
position and orientation (see column 14, lines 48-64). 

With reference to claims 9 and 19, Shih et al. teaches that the step of extracting 
a surface property includes the step of determining a surface curvature at the closes 
point position and orientation (see column 37, lines 1-20). 
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With reference to claim 10, Shih et al. teaches that the step of mapping the 
surface property of the closes point position and orientation into a vector (101) after the 
step of extracting a surface property (see column 13, lines 54-63). 

With reference to claim 12, Shih et al. teaches that the step of applying a stic-to- 
surface force and property feedback force includes the step of tactilely conveying a 
surface property of the geometric model to a user through the haptic device and 
constraining the haptic device to the surface of the geometric model (See column 36, 
line63-column 37, line 43). 

Conclusion 

4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alecia D. Nelson whose telephone number is 571-272- 
7771 . The examiner can normally be reached on Monday-Friday 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Sumati Lefkowitz can be reached on 571-272-3638. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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5. Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). 

adn/ADN 
March 18, 2006 
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SUPERVISORY PATENT EXAMINER 



